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HABITS OF THE SAND-WASP,

By [, G, COaspLen,

(Commanicated by C. Bovreth)
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(Read before the IMeld Nwdwralists’ Club of Victoria, August
10, 192%)

Norvth-west Vietoria is particularly rich i wasps and
other insects of the order Hymenoptera, The genial climate
of Lhiz sunny corner of the State is, no doubt, the main cause
of their presence in such numbers and varviety. Wasps,
though faseinating wsects, have had little attention paid to
thrg in Australia,

With the object of iuteresting especially the younger
maembers of the Clab, 1 shall deseribe the habits of the wasp,
Animophila suspiciose, My notes, by ne means coniplete, for
they have been gathered in moments stolen from pressing
work, may serve as anu introduction to the study of the species.
Ammoplhila meaus lover of the sand.’” It isx a fitle
euphonious and well applied; though perhaps almost any
species of wasp that hurrows in this region eould. with jus-
tice, bear the same name.

Thet Sand-Wasp, like most wasps that dig a perpendieular
burrow, prefers a firm seil in which to begin its excavating,
and the heaten paths used by wan, and the head-lands in a
vineyard, are much favonred by 1. The Jooge, sandy soil of
the vineyard itself, is one of 1ty favourite hunhng @rounds.
"Aud as its prey is invariahly a caterpillar of the Bogong
Math, Agrotis spina, ov allied gpecies, lmown to the man on
the land as ““eutworms,’’ it is obyvious thal the wasp is of
econonie impertauce. About September, when the vines are
heginning to shoot. the cuf-worm pest, especially in a newly-
planted vineyard, frequently assumes gevious proportions:
and were it not for the effective check kept upon these eater-
pillars by certain species of hirds and insects, the lot of the
grower wonld he unbearable. The same applies, hut with
pven wreader foree, to the wheat-grower, for, unlike the horti-
culturist, he eannot protect himself by the application of
poetson-baits and sprays.

The “halance of Natore’” is very wondertul, and almost
simultaneansly with the appearance of the cut-worm eater-
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pillars Awmophila leaves her winter's prison in the gronnd
ag a perfect insect. Perfect, that 15, in all but wing-develop-
ment | and very gnon the tiny, double wings beconie expanded
to their full size. Loveanaking over, the wasp, between
visits to Howers 1 seareh of nectar, applies herself Lo the eap-
tare and paralysss of cut-worms, and the perpetuation of
her vace, Should the day be cold and cloudy, her activities
as 4 houtress are temporarily checked, for, like butterfiies,
wasps are lovers of sunlight, At night they take shelter in
post-holes and hollow firees, and, on cold mornings,. remain
concealed until the sun tempts them forth,

The cut-worm larva is a night-feeder; and before daylight .
it burrows into the soil, perhups a guarter or half an ineh
below the surface. In a vineyard the hortienlturist ean
often mnote its presence by the distarbed condition of the
soil; but the wasp appareutly finds it by some other method,
in whieh her antenum play an impartant part,

When hunting, the course of the wasp, to an owlaoker,
appears to be very ervatic. In her wanderings often she
goes over the same aren agmn and again,  With antenna
tapping the ground, she pavses, burrows, moves on, burrows
again; and so the hunt eontinues—sometimes fruitlessly if
the game be scavee—tor half an hour or more, Tt scems
fairly eertain that where she burrows a cut-worm has heen
congealed, or i then in hiding, but probably at loo great
depth for her to make a snceessful capture. So far, I have
failed to find & cut-worm at such plaeces, but with other
species of wasps, porticularly o small member of the genus
Pompilius, a spider huntress. I have had sufficient proof to
eomvinee me thal the wasp has a sure method of locating her
hidden pyvey It is probable that the inseet is endowed with
w sense of whieh we have no knowledge. Those delicate, wav-
ing antennw surely hold the seeret that baffles my under-
standing!

The presence of her prey can hardly be detected by the
wasp by sound, ubless her ovgans of hearing are extremely
delicate, for the cut-worm lies perfectly still. On the other
hand, it is doubtful whether scent is the determining factor.
Time and again, I have placed a cut-worm in the path of a
wasp intent on hunting, and she has passed within a few
inehes. o walked right across it. On the surface of the soi),
and guiescent, the caterpillar was merely an obstroetion in
her path, Had 1t moved she might have recogniszed it as her
usual game. I smell were the deciding sense, she wouldl
have immediately seized and paralysed the ent-worm when
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watking across its bady. That she did not recognise her prey
by =sight alone is not strange. The sight of a wasp for sfild
ohjects is not particularly good, and, moreover, her instinet
tetls fier 10 seek for the eut-worm benesth the soil, The soil
i conjunetion with the antenne yets as a medinm whereby
the presence of her guarry is transmitted 1o the wasp’s biail,
but. in what way I do not know

Aninophilic suspeciose 1s a solitary species.  Provided tha!
the soil is firm enoogh to burrow into, her wants for the site
of the home for her grub arve satisfied. She first captures
ard puralyses her game, and then, within o few yards, exea-
vates a perpendicular burrow about an ineh and a half n
depth, Branching off at the boltom is @ cell just large enough
maceommodate the caterpillar.  The warying methods
alopted hy individual members of Lhe species fram the time
when (e eaterpillar is captured witil the harvow is finally
alosed  are somewhat vemarkable,  When | first observed
these variations, T thonght, maybe, 1 had met with iwo dis-
tinet species, but a close examination revealed the wasps ta
he Blentieal.

In this variation of habits, there & one outstanding
feature. In one case the wakp, after she bas puaralysed her
prey, places it off the ground, on vegotation, while she cone
gstructs the burrow for its reception; m the other case, she
buries it temporamly by raking sund over it with her fore.
fret. T haye had no evidencee as yet to show that the me
individual is capable of adopting either method according o
her faney, and, nnfortunately, T have not had the necessary
fime to devole o continuous observation and experiment.
wherehy this point might he settled. 11 is certuinly full of
delightful possibilities, as 1t would go a long way towards
proving whether thé wasp is bound rigidly in her uetions by
instinet, or whether she s guided to a limited extent by
reason.

Quoting from ray nate-book, 1 will deal, first, with the case
of a wasp that tempovarily huries its prey:—

¥/11/24 —“ About, 430 pm. 1 noticed out-worin wasp
digging 5 burrow. She wag bringing up pellets of earth sup-
povted hetween Ter anandibles and front Jegs, aud as she
reached the top of the burrow, walking backwards, she wonld
theow 1he earth hehind her with a guick aetion, and
immediately 2o helow again,  As the burrow neared eom
(detion, it tnok her from four to seven seeonds per trip.
Severa) times she left her (ask, and fook aimless walks araonnd
the peighhmrhond  pausing oecasionally ta sun and groom
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herself  On returning to the burrow she exhibited signs of
nervousness, and seemed afraid to go below. [ was puzzled
by these actions until T observed a small, hrown ant near
the outrance to the burrow. The wasp was very searved of
the tiny ant, sand jumped into the air when she saw it af close
quarters.  The same thing happeued when she hlundered
acvoss 4 ling of ants in her wandering, Tinally, she came
back to the burvow, made several attempts to go below, hesi-
tated, deseended abont half the leneth of her own body, and
backed out and resumed her wandering. T was surprised
when ghe gtopped at a small heap of sand an inch from the
burrow. and, after scratehing, a paralysed cut-woyrm lay
vevealed.,  This was my ficst glimpse of this proeedure, for
previous wasps that 1 had stadied had placed their game on
vegetation

“Seieing the eut-wormn by the hody near the head, and
glasping it belly to belly with the aid of her fiont legs. she
gavried 18 1o a distance of about four yards. Placing it on
the ground, she again raked sand over it with her fore-
feet, and after more wandering she returned and began a
brrrow two inches awny, 1 accidentally disturbed her and
she hegan on another. After ten minutes’ work she aban-
doned this alse, as apparently not to her likihg—perhaps a
root  had interferedt with her work——and resumed her
wandering, A fussy, particular wasp, thiz! In a few more
nunutes she pieked another spot, two feer from caterpillar.
and énergetically set to work. ‘The mandibles and fore-feet
are nged in eonjunetion, the feet—unlike a dog, that seratehes
the earth back one foot ot the fime—being operated together.

" As she hit ut the earth she hammed, but the humming
reascd as she backed with her load ov swept it away with her
feet  Three times during the excavalion. which ocenpied
half an hour, she cavefully groomed the moist sand from her
face, body. legs and avtennz.  Tn her endeavour to clean her
hind-legs she frequently overbalaneed and fell on her back,
gwing to her legs heeoming temporarily entangled — Her
middle pair of legs are cleaned independently by the front
pair; likewize the face and antennie. Balanecing on the front
paiv of legs, and one middle—nsnally the right middle—the
hind pair of legs, together, would be ubbed np and down on
the free middle leg. and to zain additional balanee the wasp
often put its head on the gronund. Tt was while engaged in
cleaming this back pair of legs that the interlocking of the
jiinta happened. and cavsed the wpsetting of her equilibrinm,

“Dyring these grooming operations she wandered withiv
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a radias of several feet from the burrow, and at times
serafehed move sand over her capture. The 1moist sund adher
ing to her unnoyed her like water rometimes wmoysea dog.
Asg the dog rubs itself on the gyass to vemove the watel, so
the wasp rubbed herself agimst the dry, sarface sand, with
. the objeet of removing the moist sand. When sunning har-
cself, ghe kept her body flat o the ground, and the niddle
pair of legs, and frequently adl the legs were held at g angle
above the body.

AL Lwenty minutes from the time of begiming the huz-
row, she gave Jerself the second complete cleaning; and, aftey
a bul_l wander, eume to the eaterpillar, partly uncovered it
ag though to agsure herself that it was still there, and then
covered it again with sand.. Returning tothe hurvow, she
bronght o few move loads of earth from below. All the earth
was deposited on the one side, and, unlike many membery of
hier species, she did not trouble to rake the pile backward to
clear u space for further deposits. Cousequently, as she
descended; sha occasionally took as much down as she brought
to the top. Howeyer. the job was eventnally completed to
her aatiafaetion, and, after another arooming she spread her
legs at an angle abo\m her body, and, execept for a acuufmu'ﬂ
mo»euwut of the abdomen in and out lay motionless, vest-
g and enjoymg the sai,

“Quddenly she wenk to the eat-worm, deftly aheovered
it, and, seizing it ju the same position as bu)‘m‘v, she trans.
porud it to the burrow. A little mancuvring to place the
head in position over thé burrow, and she squeezed past and
descended, head ftivst, to the bottom. In a few scconds she
ascended., tor ‘the ﬁmt time, head Arst, and, grasping the pm‘a»
lysed creature by the head, pidled it b--luw A minute passed,
and she had arranged the provender in the desired position,
laid an cgg upon it, and-aseended to the surface. A small
quantity of earth was swept backward nuo the hole, and she
descended to-posh it info position with herthead, This pro-
cedure -continued until the burrow was almest {ull) - when
she selected small pebbles and bits of chips, and pliced them,
one by oue. intg the hole, raling further looge earvth, hetween
the tripe, with the lavger fragments.. Several times, while
holding &, small .ehip in her mandibleg, she. pressed the soil
into positjion, often picking up the same piege or usipg
another bit that happened, to be closer. A final sweeping of
abaut two m(-hes from all sides of, the buuow and ihe job
was, finished.. All traces of the burrow hag dlsap])l'urr'd YD!
the . wagp, retiving a few feet, again. r-omplotcr] e Toilet;
hefore flying away,”
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The moss interesting lact aboul this ehservation is, Lhat
the wasp ig, in reality, an implement-usar,

The Peckhams, in their admivable work ou Ameriean
wasps ("' Wasps, Social and Solitary '), deseribe how Amimo-
phila wrparie uses & stone to pound down earth over her
nest-burrow ;. “‘She improvised & tool and made imtellizent
use of it ¢

'I'here is a considerable difference in the methods of wasps
at work, Somge are particularly fussy about their toilet, and
often excavate geveral burrows befere they arve satisfied with
the eonditions. Their dread of ants, which frequently raid
their game at the wunguarded moment when it & Iyng
exposed, is often responsible for this, and some resent the
introsion of a human being. The awnis, once they have a good
grip on the leg of a wasp, are hard to dislodge, and the wasp
has probably had experience on this peint, Other specimens
I have voted are very thorough in their work, taking care to
sweep the soil well back from the burrow, so that there is
ample room for fresh deposits. Of their toilet they take
little heed ; the work in hand is all-absorbing for the moment;
‘and all their movements are methodieal and thorough,

[t sefms strange, on first thought, that wasps shoald he
so particular in the choiee of their game. Neaily every order
of insects, and al=o spiders, appears to have its own special
wasp enemy. If there 1s any variation at all ag regards the
kind of insect captured, it will be found, in most eases, 10
be a species ¢logely allied to that generally favoured. Tha
reason for this i8 apparent, when we consider the hunting
methods of the wasp, and particalarly her manner of pari-
lyging her prey.

Deseribing the nervons system of an inseet o has book,
“Insecte: Their Lifé Histories and Habits,'' my friend,
Harold Bastin, says—*‘Beneath the digestive eanal (nwol
above it, as in the case of verfebrate amimals) passes the
ventral nervous chain of the insect. This 38 ecaomposed of
twin corde which connecet a series of paired knobs called
ganglia. Roughly rpeaking, each pair of ganglia may be
likened t¢ a minor brain, which governs the activities of the
parts that “immediately surround it. This arrangement
accounts for the curious disconnectedness of action, which 18
observable in a maimed ingect.”” By her marvellous instinet
the wasp has & full knowledge of the vital nerve-centres of
her game, but apparently only within the limited range of a
genus, wherein the nervons system is mopre or less 1dentieal

)
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T'his explaing why her choiee 1y selection is limited to certain
species.

In some inseets, owing to the grouping of the mangha
being close together, one stah is sufficient to cause paralysis,
The slayer of such an iuseet, if faced with the prohlem uf
redueing a cut-worm Lo a stage of helpléssnrss, where the
prey has to he stung in several herve-centres in sineeession,
would have ne kiowledge of how to proceed. Her art in
the use of the sting, so perfeet and uncanny in its applica-
tion, 18 highly specialised, and therefore limited in seope.
But let me proceed with the method of the Ammophila, and
the vamations that accompany that method.

The actual paralysis of the vietim 1s produeed in two
disthict operations. But first theve 1w the digging out of Lhe
cut-worm. Having loeated ils position, the wasp sets ta work,
i franzied haste, biting and pulling at the soil. and roots of
erasg, ele., that obstruet, amd throwing the soil behind her in
a shpwer.  Fivst on ome «ide, then on the other, she digs,
without panse, untid the cut-worm lies exposed. Then, with-
out a moment's hesitation, she seizes the wirithing erveature
near the head, and, carving her abdomen, plunges the sting
Dbetween the first and second paar of legs Now, withdraw-
g her sting, and bending her hody a little mure, she attacks
the firgl gegment near the base of the mouth. The euf-worm
is now at her mercy. It can still wriggle the hind portion of
its body, but it cannot move from the spot. The wasp, as
though realising this, leaves it for a while, and arranges her
toilet. In the struggle, and hasty digging, she has numerons
prains of sand adhering to her; and, ax desceribed earlier, she
has certain ways of removing the annoyance.

Fahre, who has explained the habits of French waaps so
Ineidly, considers that the rolling ahout of the Ammophila,
after the close of the first act in the paralysis of her vietim,
15, in effect, ‘‘a manifestation of debight’’ in the congnest,
1 cannot agree with this, for 1 have seen the same maneuvre
when the wasp was merely engaged in cleaning herself.
As stated previously, it is simply an interlocking of the joints
of her hind and middle legs, and this upscts her balance.
Her toilet completed, slie again mounts the cut-worm and
stings it between the second and third pair of legs; moving
a little, she takes a fresh grip with her mandibles, and stings
it in fhe next segment. S6H another movement backward,
and the sting 15 ngerted hetween the first and second pair
of pro-legs. Sometimes only four nerve-ceatres are atiacked,
never more than five, according to my observations. As ta
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the exact points attavked, | find that T have the ahove posi-
tiong atated in three places in my note-bools, bat on aceount
of the sting being thrust andernéeath the eaterpillor it is
difficult to determiine the exact spot wherve it enters.

The paralysis eomplete, the wasp gently squeezes with
her mandibles meay the head of the game sometimes from
ahove, somelimes laterally. Thig action canses sichness i
the cut- ~warm, and for geveral minutes the wasp eagerly laps
up the juiecs with her tongue. 1 have observed a wasp, on
veturming to the leat where she had placed her game, and,
finding it not quite paralysed to her taney, again sting it in
a few places. Onc wasp hegan at the anterior end, but, seem-
g to realise her mistoke, shc tumod around, and attacked
it in the orthodox mauoner.

That some wasps ave less skilfnl than otherg is evident.
1 have kept numerous paralysed caterpillara to determine
the period of hatehing of wasps’ eggs, the method of foeding
of young wasp, ¢te. In one case the stung creature partly
wv1ved, and, turning completely over, detached and damaged
the eg I &mothw instanee the young wasp hatehed, and
bugan Hﬁ meal: but it was obvious that the pwvender was
dead. 1n two days the’ young wasp was also. dead, poisoned
by the decomposing feod. This is the only note T have where
Ihe wasp had made such a fatal mistake. 1 did not observe
the stinging in this case, 30 that I am unable to account for
the bhmder

In order to determise “hu,hur the wasp is eapahle -of
reasoning, 1 have, conducted ecrtain experiments. A pecord
nf these, and an aeccount of the developmont of the wasp-
grub to the adult stage, ete,, may be givet in a future article.
My thanks are doe bo Mr, T, E. Wilsen for identifying speei-
meng of wasp:, that T havc torwaudr-d o Rim.

EX(:tzRSi'pN 10O MOUNT, Mon'roN,BEL_(mAVH.
- ; =T i '
Four! mnmbeus tdaki part’in ‘the gxchiesion Lo Mount Moy
longon '18ths' Augagt. “We' followed ' the patlivay from the
st end - of Beloraﬁre station, bv Hrwh the road journay e
South” Belgrave is’ shiutén&d to' tfhe exteént’ of” about & mile.
This ath\\/av passed-the réereation i'émve, and Jeads on tp the

i wcehtlv-demdteﬂ Cotintry Roads Bdaz‘ﬂ rcsad 1) the bmclwc over
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